Background. Rates of contralateral prophylactic mastectomy (CPM) have increased in the United States, with younger women with breast cancer the most likely to have CPM. Methods. As part of an ongoing cohort study of young women diagnosed with breast cancer at age B40 years, we conducted multinomial logistic regression of data from 560 women with unilateral Stage I-III disease to identify factors associated with: (1) CPM versus unilateral mastectomy (UM); (2) CPM versus breast-conserving surgery (BCS). Results. Median age at diagnosis was 37 years; 66 % of women indicated that their doctor said that BCS was an option or was recommended. Of all women, 42.9 % had CPM, 26.8 % UM, and 30.4 % BCS. Among women who said the surgical decision was patient-driven, 59.9 % had CPM, 22.8 % BCS, and 17.3 % UM. Clinical characteristics associated with CPM versus BCS included HER2 positivity, nodal involvement, larger tumor size, lower BMI, parity, and testing positive for a BRCA mutation. Emotional and decisional factors associated with CPM versus UM and BCS included anxiety, less fear of recurrence, and reporting a patient-driven decision. Women who reported a physician-driven decision were less likely to have had CPM than both of the other surgeries, whereas higher confidence with the decision was associated with having CPM versus BCS. Conclusions. Many young women with early-stage breast cancer are choosing CPM. The association between CPM and emotional and decisional factors suggest that improved communication together with better psychosocial support may improve the decision-making process.
Rates of contralateral prophylactic mastectomy (CPM) in early-stage breast cancer patients have dramatically increased in the United States during the past decade. [1] [2] [3] [4] [5] [6] Young women are the most likely to undergo CPM, with studies consistently identifying younger age at diagnosis as one of the strongest determinants of having CPM. 1, 3, [5] [6] [7] Whereas CPM substantially reduces the risk of developing a contralateral breast cancer (CBC), most women (e.g., non-BRCA mutation carriers) with unilateral cancer have a relatively low risk of subsequently developing a CBC following their initial diagnosis. 8, 9 Furthermore, the risk of CBC in survivors has decreased in recent years, a reduction largely attributed to adjuvant treatment and there is insufficient evidence of any survival advantage conferred by CPM in most women with early-stage breast cancer, especially among those without a documented gene mutation. [10] [11] [12] Many women who opt for CPM subsequently choose to have reconstructive surgery, resulting in a longer recovery time, increased surgical complications, and the potential for multiple surgical procedures, possibly delaying the time to initiation of adjuvant systemic therapy. [13] [14] [15] Using a large, prospective cohort of women diagnosed with breast cancer at age 40 years or younger, we sought to characterize involvement and confidence with the decision about surgery and evaluate the association between clinical, decisional, and psychological factors and CPM versus other types of surgery. Understanding how women perceive surgical decisions along with how patient and disease characteristics relate to surgical choice can potentially identify targets for intervention to improve the decisionmaking process, ensuring that decisions are informed, patient-centered, and evidence-based.
METHODS

Study Population
Helping Ourselves, Helping Others: The Young Women's Breast Cancer Study (YWS) is an ongoing, multicenter, prospective cohort established to explore biological, medical, and quality of life issues in young women with breast cancer. Following informed consent and enrollment, women are mailed a baseline survey (median of 4.6 months postdiagnosis) and then two additional surveys (at 6 months after baseline and 1 year postdiagnosis), for a total of three surveys during the first year following diagnosis. Women are then surveyed twice a year for the next 2 years, and then annually thereafter. Study sites include nine academic and community hospitals located in Massachusetts and academic sites in Denver, CO, and Toronto, Canada, although Toronto participants do not receive the full surveys and were not considered for this analysis. Eligibility criteria include being English-speaking and a diagnosis of breast cancer at age 40 years or younger. This analysis included 560 women with Stage I-III unilateral breast cancer who enrolled in the YWS from November 2006 to July 2013 and completed the baseline and initial follow-up surveys (Fig. 1) . In most women, the timing of these assessments corresponded to the postsurgical period. The YWS is approved by the Institutional Review Board at the Dana-Farber/Harvard Cancer Center and other participating sites.
Measurements
For this analysis, the following measures were utilized from the three surveys administered in the year after diagnosis as indicated given they had complementary content.
Study Population Characteristics
Sociodemographic characteristics were self-reported on the baseline survey. Race/ethnicity was dichotomized as white non-Hispanic (WNH) versus non-WNH; mixed racial/ethnic background was categorized as non-WNH. BMI was calculated from self-reported height and prediagnosis weight; if prediagnosis weight was missing, current weight was used as a proxy. Pathology reports and medical records were reviewed to ascertain stage, hormone receptor, and human epidermal growth factor receptor-2 (Her-2) status. Cases where Her-2 status was classified as ''indeterminate'' (n = 5) were categorized as Her-2 positive. Surgery was defined as the most definitive procedure within the year following diagnosis and was categorized as breast-conserving surgery (BCS), unilateral mastectomy (UM), and CPM. For example, a woman who initially had BCS but subsequently had a bilateral mastectomy within the year would be categorized as having CPM. Missing study population and treatment data were abstracted from the medical record when available.
Genetic Testing and Family History
Information about genetic testing status and results (BRCA 1/2 mutation carrier, mutation not known to contribute to breast cancer risk, not tested or unknown, no mutation) was self-reported on the survey administered 1 year following diagnosis. BRCA variants of unknown significance were categorized as negative test results. Family history of breast or ovarian cancer is asked on both the baseline and 1-year survey. The medical record was reviewed if family history data was missing or genetic testing results were missing or reported as ''not tested. ' 
Psychological Factors
Symptoms of anxiety and depression were measured on the baseline survey using the Hospital Anxiety and Depression Scale (HADS). HADS scores range from 0 to 21; for each subscale, scores between 0 and 7 are classified as ''normal,'' scores between 8 and 10 are classified as ''borderline abnormal,'' and scores of 11 or greater are classified as ''abnormal.'' 16 Fear of recurrence was evaluated with a single item on the baseline survey from the Lasry Fear of Recurrence Scale that measured concern about the cancer coming back (very much, moderately, a little, not at all). 17 Responses were dichotomized, with responses of ''very much'' categorized as having a high degree of worry and all other responses categorized as moderate to low degrees of worry.
Surgical Decision-Making
Items pertaining to decision-making were measured on the initial follow-up survey. For each surgery type, women were asked whether: their doctor did not mention it; their doctor said they were not a candidate; their doctor said the surgery was an option; their doctor recommended it. A single question adapted from the Control Preferences Scale asked women to recall whether the surgical decision was mainly their own, shared between themselves and their doctor, or mainly their doctor's decision. 18 Confidence with the decision was evaluated with a single item: ''On a scale, from 0 to 10, where 0 means not at all confident and 10 means extremely confident, how confident are you that the decision about surgery for breast cancer was the right one?'' 19 Cutoffs were chosen a priori, with ratings between 0 and 6 categorized as ''low to moderate'' confidence, ratings between 7 and 9 as ''very confident'' and a rating of 10 as ''extremely confident.''
Statistical Analysis
We calculated v 2 statistics to examine whether there were differences by surgery type in decisional involvement and confidence with the surgical decision. We used multinomial logistic regression to evaluate factors associated with: (1) CPM versus BCS; (2) CPM versus UM. We chose, a priori, to assess all psychological factors in the multivariate analysis. All other independent variables that were significant at the p B 0.15 level in univariate analyses were included in the final multivariate models. To control for potential confounding by extent of disease (e.g., women with larger tumors for whom lumpectomy is not an option), we conducted a subset analysis that only included women who said their physicians recommended breast conserving surgery and/or for whom BCS was an option (n = 367). To explore whether results differed when excluding BRCA carries, we fit an additional model that included only women who tested negative for a BRCA mutation or who were not tested (n = 499). In the multivariate analyses, confidence with the decision was dichotomized as ''high'' (ratings of 7-10) versus ''low-moderate'' (ratings of 0-6). Additionally, given the small numbers, we grouped women with an unknown familial breast/ovarian cancer history (n = 12) with women who did not have a first-degree relative with breast or ovarian cancer.
RESULTS
Study Population Characteristics
Patient, treatment, and disease characteristics of the study population are presented in Table 1 . Median age at diagnosis was 37 (range 17-40) years, most women (87.3 %) had Stage I or Stage II breast cancer, and approximately 11 % of women were carriers of a BRCA mutation.
Breast Cancer Surgery
Approximately 30 % of women had BCS, 26.8 % had UM, and 42.9 % had CPM as their definitive surgery (Table 2 ). When we excluded BRCA mutation carriers and women with a positive family history, the proportion of women who had CPM was slightly lower. Approximately two-thirds of women indicated that their doctor had said that BCS was either an option or was recommended. Among these women, 36 % had CPM. Of all women who had any type of mastectomy (n = 390), 79.7 % had reconstructive surgery during the year after diagnosis (among women who had UM, 61.3 %; among women who had CPM, 91.3 %, p \ 0.0001).
Decision-Making
Regarding decisional involvement (Fig. 2) , among women who said the decision was made on their own (n = 237), 59.9 % had CPM, 22.8 % had BCS and 17.3 % had UM, whereas among women who said the decision was made by their doctor (n = 54), 5.6 % had CPM, 48.2 % had BCS, and 46.3 % had UM (p \ 0.0001). Confidence with the decision also differed by surgery type (p \ 0.0001). Among women (n = 371) who were extremely confident with their decision, the proportion who had CPM (50.9 %) was approximately double that of those who had BCS (24.0 %) or UM (25.1 %). While few women were not very or moderately confident about this decision (n = 35), among this group, more than half had BCS (54.3 %), whereas 28.6 % had UM and 17.1 % had CPM.
Factors Associated with Receipt of CPM
In the multivariate analysis (Table 3) , receipt of CPM versus UM and versus BCS was associated with reporting a patient-driven surgical decision, testing positive for a BRCA mutation, anxiety, and less fear of recurrence. Women who reported a physician-driven decision were less likely to have had CPM than both of the other surgeries. HER-2 positivity, node-positive disease, larger tumor size, lower BMI, higher confidence with the decision, and parity were associated with CPM versus BCS. When we restricted the analysis to women who reported that their doctor told them that BCS was an option or was recommended (Table 3) , decisional involvement was no longer significantly associated with CPM versus UM, whereas confidence with the decision, Her2-status, and nodal involvement were no longer significantly associated with receipt of CPM versus BCS. When we excluded BRCA mutation carriers (data not shown), HADS scores C11 were no longer significantly associated with receipt of CPM versus either surgery, nodal involvement was not significantly associated with CPM versus BCS, and fear of recurrence was not significantly associated with CPM versus UM. Age, race/ ethnicity, ER status, marital status, having a first-degree relative with breast or ovarian cancer, and depression were not significant in multivariate analyses.
DISCUSSION
Despite being candidates for BCS, many young women with unilateral breast cancer are having bilateral mastectomies. Many of these women reported making the final decision about surgery on their own rather than sharing it with their physician; furthermore, the association between receipt of CPM and certain emotional factors indicate that psychosocial characteristics potentially play an important role in the decision-making process.
CPM is conventionally considered for women at high risk for a second primary cancer, such as those who test positive for a BRCA mutation. In our cohort, in which most women did undergo genetic testing, mutation carriers were more likely to undergo CPM compared with noncarriers, which is consistent with other studies and with standard clinical recommendations. [20] [21] [22] [23] Whereas other studies have documented a relationship between a positive family history and CPM, having a first-degree relative with breast or ovarian cancer was not independently associated with receipt of CPM in our cohort. [5] [6] [7] 20, 23, 24 Women who had CPM were more likely to perceive the decision as patient-driven and less likely to report a physician-driven or shared decision compared with women who had UM or BCS. This has been shown in other studies, in which women who said the decision about surgery was made on their own were more likely to choose mastectomy. 25, 26 The role of emotions and how they impact perceptions about risk and potentially influence behavior, also must be considered. 27 ''Peace of mind'' and concerns about recurrence often are cited as reasons for choosing CPM. 28, 29 Hawley et al. reported that women who were more worried about recurrence when they made their surgical decision were more likely to have CPM. 24 In our study, where fear of recurrence was measured in most women during the postsurgical period, patients who had CPM reported less worry about the cancer coming back compared with those who had UM or BCS. Furthermore, women who had CPM expressed greater confidence with their decision, another indication of the possible ''peace of mind'' gained by choosing CPM. In contrast, higher generalized anxiety levels were associated with CPM; given that anxiety has been shown to affect breast cancer risk perceptions, efforts to better manage anxiety when women are making surgical decisions are warranted. [30] [31] [32] For some women, a desire to avoid developing a CBC no matter how small the risk, as well as avoid additional treatment if a second cancer were to develop, might be of principal concern. However, women also should understand their risks of local, contralateral, and systemic recurrence and that removing the contralateral breast does not affect these risks equally.
Issues related to cosmesis and reconstruction often are important considerations when making surgical decisions. A recent qualitative study reported that 43.3 % of women said a desire for symmetry was a factor in their decision to have CPM. 33 A desire to have both breasts appear the same after surgery was cited as an extremely or very important reason for choosing CPM among 57 % of women surveyed in our prior work. 29 Although we did not have specific information about cosmesis in this analysis, more than 90 % of women who had CPM did have reconstruction. Women with larger breasts can be more difficult to reconstruct and make symmetric; additional surgery to the contralateral breast, e.g., reduction mammoplasty or mastopexy, might be indicated, possibly making some women less likely to choose CPM. Higher BMI and obesity have been associated with an increased risk of complications from reconstruction. 34, 35 We found that lower BMI was associated with a greater likelihood of having CPM versus BCS, which might indicate that concerns about reconstruction and potential for complications have influenced surgical choice in our population, although further research is warranted.
Our findings should be considered in the context of some limitations. Our study population is predominantly white, insured, and most women were treated in the Northeast metropolitan area and generalizability might be limited. Certain factors that have been found previously to be associated with CPM that could not be assessed in this study, because this information was not available, including preoperative MRI use and presence of multifocal or multicentric disease. 5, 7, 20, 21, 24, 36 Whereas all data was collected as part of an ongoing, prospective cohort study, this analysis was cross-sectional in design. Anxiety, depression, and fear of recurrence were measured at study baseline, which in most cases corresponded to the postsurgical period, therefore, the direction of any associations must be interpreted with caution. Additionally, because this data was collected in the first year following diagnosis, patients are on different trajectories in care, including timing of receipt of genetic results and receipt of chemotherapy treatment. It is possible that negative experiences following surgery (e.g., complications) might influence perceptions about past decisions surrounding surgery. As most prior studies of CPM have been limited to evaluating sociodemographic and clinical factors, despite the limitations of when psychological characteristics were measured, we believe they provide important information, are hypothesis-generating, and merit investigation in future studies. We also cannot exclude the possibility of some response bias: although 89 % of eligible women were included in the final analytic sample (560/627), a smaller proportion (56 %) of women invited to participate in the YWS were enrolled in the study at the time of this analysis (961/1705). In aggregate, our findings suggest a need for improved communication surrounding surgical choices, together with better management of anxiety surrounding diagnosis and risk of recurrence. Interventions that enhance risk communication, reduce anxiety, and encourage shared patientphysician decision-making may be beneficial in this setting. 
